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ABSTRACT 
 
Enterprise resource planning (ERP) systems are software packages that allow companies to have greater real time visibility and 
control over their operations. Through a review of the ERP literature, seven critical success factors (CSFs) were identified 
based on the study of Nah and Delgado (2006). Content analysis was then employed on 16 published articles that reported 
CSFs for ERP. Correspondingly, this paper aimed to combine various results in order to determine the CSFs that contribute to 
success in the implementation of ERP systems. We found that the ERP CSFs referred to top management support and 
championship in a majority of articles, while communication was less mentioned. 
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INTRODUCTION 
The rapid development of information technology nowadays forces industries to face not only regional or national competition 
but also global competition. Under this competitive environment, companies rely on various information technologies to 
enhance their competitiveness and operation performance. Specifically, an Enterprise Resource Planning (ERP) system is a 
very important information technology infrastructure specified in blueprints for becoming e-enterprises. ERP systems improve 
the efficiency of management decisions and are functionally flexible in adjusting with the changes in business needs [39]. 
Furthermore, an ERP system has the ability to integrate organizational resources and to support organizational strategies. 
Therefore, it is becoming more and more important in modern businesses [33] [37]. 
 
Since the mid-1990s, companies around the world have begun to value and to implement ERP systems [20]. Although 
organizations invest huge amounts of money in the ERP system, there are many cases of implementation failures. This is 
because ERP system implementations are critical, costly, and time consuming [27] [9]. Furthermore, ERP implementation 
failures can bring about calamities for companies [31]. Therefore, its implementation is a highly important management issue 
in the ERP literature.  
 
Given the large financial commitment that an ERP project requires and the potential benefits it can offer if successfully 
implemented, it is important to understand what is needed to ensure a successful ERP implementation. Previous studies 
focused mostly on ERP system selection and successful ERP implementation issues [33] [3]. Furthermore, many researchers 
also explored the critical success factors of ERP or IT project implementation [14] [15] [6]. Even though many critical success 
factors for ERP implementation have been reported in academic journals with many cases studies, however, few studies 
summarized and analyzed their results systematically. Thus, we are unable to get the whole picture of CSFs for ERP 
implementation. In this research, we used content analysis to infer from the published articles the factors that lead to successful 
ERP implementations. Correspondingly, the primary purpose of this research is to combine various results to determine the 
critical factors that contribute to the success in the implementation of ERP systems.  
 
OVERVIEW OF THE CSFs FOR ERP IMPLEMENTATION 
ERP implementations always cost firms a lot, but the failure rates are still high. Therefore, there are many implementation 
system studies that are devoted to justifying the success of ERP implementations. Among them, numerous authors have 
identified a variety of factors that can be considered as critical for the success of an ERP implementation. For instance, Ehie 
and Madsen (2005) identified eight factors that impact ERP implementation. Through empirical studies, six out of the eight 
factors were identified to explain 86% of the variances that impact ERP implementation. These factors are project management 
principles, feasibility and evaluation of the ERP project in the firm, top management support, business process reengineering, 
consulting services, and cost/budget issues. In another study, Somers and Nelson (2001) asked US executives to rank ERP 
CFSs and generated the following “Top 10” in terms of the mean score (from 1 = low to 5 = critical): Top management support 
(4.29), Project team competence (4.20), Interdepartmental cooperation (4.19), Clear goals and objectives (4.15), Project 
management (4.13), Interdepartmental communication (4.09), Management of expectations (4.06), Project champion (4.03), 
Vendor support (4.03), and Careful package selection (3.89).  
 
These previous studies addressed the key implementation issues of the CSFs. However, these factors were divergent, and some 
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were even overlapping. In order to gather these works systematically and understand clearly the CFSs for ERP implementation, 
we therefore adopted the categorization of ERP CFSs as proposed by Nah and Delgado (2006). They organized these CFSs 
into seven main categories, namely, (1) Business Plan and Vision, (2) Change Management, (3) Communication, (4) ERP Team 
Composition, Skills, and Compensation, (5) Project Management, (6) Top Management Support and Championship, and (7) 
Systems Analysis, Selection, and Technical Implementation. Each of these seven factors can be further described by their 
sub-factors. These seven categories and their sub-factors are listed in Table 1. 
 
Table 1 
Categorization of ERP Critical Success Factors  
1. Business plan and vision 
 Business plan/vision 
 Project mission/goals 
 Justification for investment in ERP 
2. Change management 
 Recognizing the need for change 
 Enterprise-wide culture and structure management 
 Commitment to change-perseverance and determination 
 Business Process Reengineering 
 Analysis of user feedback 
 User education and training 
 User support organization and involvement 
 IT workforce re-skilling 
3. Communication 
 Targeted and effective communication 
 Communication among stakeholders 
 Expectations communicated at all levels 
 Project progress communication 
4. ERP team composition, skills, and compensation 
 Best people on the team 
 Balanced or cross-functional team 
 Full-time team members 
 Partnerships, trust, risk-sharing, and incentives 
 Empowered decision makers 
 Performance tied to compensation 
 Business and technical knowledge of team members and 
consultants 
5. Project management 
 Assign responsibility 
 Clearly establish project scope 
 Control project scope 
 Evaluate any proposed change 
 Control and assess scope expansion requests 
 Define project milestones 
 Set realistic milestones and end dates  
 Enforce project timeliness 
 Coordinate project activities across all affected parties 
 Track milestones and targets 
6. Top management support and championship 
 Approval and support from top management  
 Top management publicly and explicitly identified 
project as top priority 
 Allocate resources 
 Existence of project champion 
 High-level executive sponsor as champion 
 Project sponsor commitment 
7. Systems analysis, selection, and technical implementation  
 Legacy system 
 Minimum customization 
 Configuration of overall ERP architecture 
 Vigorous and sophisticated testing  
 Integration 
 Use of vendor’s development tools and implementation methodologies 
 ERP package selection 
 Selection of ERP architecture 
 Selection of data to be converted 
 Data conversion 
 Appropriate modeling methods/techniques 
 Troubleshooting 
Sources: [22] 
 
RESEARCH METHODOLOGY 
Data Selection 
Considering the nature of the research on CSFs for ERP implementation, it would be difficult to group the literature under any 
specific disciplines because the CSFs for ERP implementation articles are scattered across various journals. In order to narrow 
the range, the data generation process seeks to analyze academic journals for information related to the factors stated within 
published articles. The selection of journals was made using the Social Science Citation Index (SSCI), which lists special 
issues on ERP. Since the mid-1990s, ERP has begun to be valued and implemented by companies around the world; thus, the 
period from which we scanned the key information science (IS) journals was from the mid-1990s to 2006. The papers were 
chosen through a library database by searching for titles that contained either the keywords “success/succeed,” “critical 
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issues/factors,” or “ERP.” 
 
There were 45 articles found in the initial search of the literature. The full text of each article was reviewed to eliminate those 
articles that were not actually related to ERP CSFs. The search yielded 16 articles on ERP CSFs from 12 journals. Each of the 
16 articles was carefully reviewed and classified based on the work of Nah and Delgado (2006) into seven categories and their 
sub-factors as shown in Table 1. Although this search may not provide a universal solution, it serves as a comprehensive 
platform for understanding CSFs for ERP implementation research. 
 
Content Analysis 
Content analysis is a highly flexible research method that can be applied to many problems in information studies with varying 
research goals and objectives [35]. Content analysis is “a research technique for making replicable and valid inferences from 
texts (or other meaningful matter) to the contexts of their use” [18]. The primary purpose of this research is to determine the 
successful factors that impact ERP implementation. In this research, content analysis had been used to infer from published 
articles the factors that lead to the success of an ERP project. 
 
RESULTS AND ANALYSIS OF THE CLASSIFICATIONS 
Each of the 16 articles was scrutinized to identify the ERP CSFs that may be classified into seven categories as proposed by 
Nah and Delgado (2006). These articles were analyzed by year of publication, journal, and the classifications of ERP CSFs. 
The results of the content analysis are presented below. 
 
Distribution by Year of Publication 
The distribution of articles published by year, from 1999 to 2006, is shown in Table 2. Of the 16 articles, the greatest number 
of research output in ERP CSFs was generated in 2005. 
 
Table 2 
Distribution of Articles by Year 
Publication Year Number of Articles 
1999 1 
2000 1 
2001 0 
2002 3 
2003 3 
2004 2 
2005 4 
2006 2 
 
Distribution of Articles by Journal 
In our results list, there were a total of 12 different journals that published ERP CSFs articles. Table 4 lists the journals that 
published one or more articles on ERP CSFs. Most of these journals were IS/IT journals. Table 3 shows that Information & 
Management, Int. J. Production Economics, European Journal of Operational Research, and Computers in Industry had more 
than one article on ERP CSFs in their IS and IT journals. Information & Management caters to managers, professionals, 
database administrators, and the senior executives of organizations who design, implement, and manage information systems 
applications. Meanwhile, Int. J. Production Economics focuses on topics treating the interface between engineering and 
management. Then the European Journal of Operational Research publishes high-quality and original papers that contribute to 
the methodology of operational research (OR) and to the practice of decision making. Finally, Computers in Industry publishes 
original and high-quality application-oriented research papers, and the general topics include research on the integration of 
business process support such as in enterprise modeling and ERP. 
 
Distribution of Articles by CSF Attributes 
Based on the work of Nah and Delgado (2006), we organized the ERP CSFs into seven main categories. This research adopted 
content analysis to understand the order of emphasis that the literature placed on CSFs for ERP implementation .Table 4 shows 
the distribution of the articles over the seven main categories. Thirteen of the sixteen papers indicated that top management 
support and championship were the most critical successful factors for ERP implementation. Of the 16 papers, communication 
got the least support with only nine. The priority of the aforementioned seven CSFs for ERP implementation was ranked as 
follows: top management support and championship (13 articles), change management (12 articles), project management (12 
articles), systems analysis, selection and technical implementation (11 articles), business plan and vision (10 articles), ERP 
team composition, skills and compensation (10 articles), and communication (9 articles). 
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Table 3 
Journals with One or More Articles on ERP CSFs 
Journal Number of 
articles 
Information & Management  2 
Int. J. Production Economics 2 
European Journal of Operational Research  2 
Journal of Computer Information systems 1 
International Journal of information Management  1 
Computers in Industry 2 
International Journal of Human-Computer Interaction 1 
Industrial Management & Data systems 1 
European Journal of information System 1 
Journal of Information Technology 1 
IEEE software 1 
International Journal of Production Research 1 
 
DISCUSSION 
In this section, we reflected on our research findings. The seven ERP CSFs are discussed by ranking as follows. 
 
Top Management Support and Championship 
Top management support is needed throughout the implementation process. Management support means top management 
advocacy, provision of adequate resources, and commitment to the project [25]. The ERP implementation must receive 
approval and support from top management, and top management must in turn publicly and explicitly identify the project as a 
top priority [22] [5] [7]. Thus, in prior literature, top management support was considered to be the most important critical 
success factor for ERP implementation [15] [29]. 
 
Change Management 
ERP implementations may initiate change that may cause resistance, confusion, redundancies, and errors, if not managed 
effectively [29]. Therefore, change management is important, starting at the project phase and continuing throughout the entire 
life cycle [23]. Thus, recognizing the need for change in order to stay competitive is very important [12]. Change management 
includes enterprise-wide culture and structure change management, business process reengineering, user education and training, 
and so on. The resulting changes may significantly affect organizational structures, policies, processes, and employees. 
 
Project Management  
Successful ERP implementation requires that the organization engage in excellent project management [32]. This includes 
assigning responsibility, clearly establishing project and controlling project scopes, and defining project milestones. The 
project scope must be clearly defined at the outset of the project and should identify the modules selected for implementation 
as well as the affected business processes [32]. The project must then be formally defined in terms of its milestones. The 
success of the project can be gauged by completion dates, costs, quality, and system performance [23]. 
 
Systems Analysis, Selection, and Technical Implementation  
Software analysis, selection, and technical implementation are essential at the beginning of the project phase. Project managers 
have to make decisions on the level of functionality and approach in order to link the ERP system to the legacy systems. 
Enterprises may also integrate other specialized software products with the ERP suite to best meet business needs [19]. 
Furthermore, one of the first and most important steps in ERP implementation is the selection of an ERP package [4]. In 
relation to this, Zhang et al. (2005) proposed that enterprises have to find the most suitable ERP packages in the market to 
ensure perfect match between the ERP system and their specific business industry and requirements. 
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Table 4 
The Distribution of Articles by CSF Attributes 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 no % 
1. Business plan and vision 
1.1 Business plan/vision 
1.2 Project mission/goals 
1.3 Justification for 
investment in ERP 
  ● 
◎ 
● 
◎ 
● 
 
◎ 
● 
 
◎ 
  ● 
 
◎ 
● 
◎ 
 ● 
 
◎ 
 ● 
◎ 
◎ 
● 
◎ 
 
● 
 
◎ 
10 
5 
5 
0 
63 
31 
31 
0 
2. Change management 
2.1 Recognizing the need for 
change 
2.2 Enterprise-wide culture 
and structure management 
2.3 Commitment to 
change-perseverance and 
determination 
2.4 Business Process 
Reengineering 
2.5 Analysis of user feedback 
2.6 User education and 
training 
2.7 User support organization 
and involvement 
2.8 IT workforce re-skilling 
 ● 
 
 
◎ 
◎ 
 
◎ 
◎ 
● 
 
◎ 
 
◎ 
 
◎ 
● 
 
 ● 
 
◎ 
 
◎ 
● 
 
 
 
◎ 
● 
 
◎ 
 
◎ 
 
◎ 
◎ 
● 
 
 
 
◎ 
 
◎ 
● 
 
◎ 
 
◎ 
● 
 
 
 
 
 
◎ 
 ● 
 
 
◎ 
 ● 
 
◎ 
 
◎ 
● 
 
 
 
 
 
◎ 
12 
0 
5 
2 
8 
0 
6 
2 
0 
75 
0 
31 
13 
50 
0 
38 
13 
0 
3. Communication 
3.1 Targeted and effective 
communication 
3.2 Communication among 
stakeholders 
3.3 Expectations 
communicated at all levels 
3.4 Project progress 
communication 
   ● 
 
● 
 
 ● 
 
 ● 
 
● 
 
● 
 
● 
 
 ● 
 
● 
◎ 
 9 
1 
0 
0 
0 
56 
6 
0 
0 
0 
4. ERP team composition, skills, 
and compensation 
4.1 Best people on the team 
4.2 Balanced or 
cross-functional team 
4.3 Full-time team members 
4.4 Partnerships, trust, 
risk-sharing, and incentives 
4.5 Empowered decision 
makers 
4.6 Performance tied to 
compensation 
4.7Business and technical 
knowledge of team members 
and     
4.8 consultants 
 ● 
 
 ● 
 
 ● 
◎ 
  ● 
 
● 
 
● 
 
● 
 
◎ 
● 
 
 
◎ 
 
◎ 
 ● 
 
● 
 
10 
1 
1 
1 
0 
1 
0 
0 
63 
6 
6 
6 
0 
6 
0 
0 
5. Project management 
5.1 Assign responsibility 
5.2 Clearly establish project 
scope 
5.3 Control project scope 
5.4 Evaluate any proposed 
change 
5.5 Control and assess scope 
expansion requests 
5.6 Define project milestones 
5.7 Set realistic milestones 
and end dates  
5.8 Enforce project timeliness 
5.9 Coordinate project 
activities across all affected 
parties 
5.10 Track milestones and 
targets 
  ● 
 
● 
 
● 
 
● 
 
● 
 
◎ 
● 
 
● 
 
● 
 
● 
 
 ● 
 
◎ 
 
 
 
 
◎ 
 
 ● 
 
● 
 
12 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
75 
0 
13 
0 
0 
0 
0 
0 
0 
0 
0 
6. Top management support and    ● ● ● ● ● ● ● ● ● ● ● ● ● 13 81 
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championship 
6.1 Approval and support 
from top management  
6.2 Top management publicly 
and explicitly identified 
project as top priority 
6.3 Allocate resources 
6.4 Existence of project 
champion 
6.5 High-level executive 
sponsor as champion 
6.6 Project sponsor 
commitment 
 ◎ 
 
 
◎ 
◎ ◎ ◎ ◎ ◎ ◎ ◎ 
◎ 
◎ ◎ ◎ 
 
 
◎ 
◎ 12 
1 
0 
2 
0 
0 
75 
6 
0 
13 
0 
0 
7. Systems analysis, selection, and 
technical implementation  
7.1 Legacy system 
7.2. Minimum customization 
7.3 Configuration of overall 
ERP architecture 
7.4 Vigorous and sophisticated 
testing  
7.5 Integration 
7.6.Use of vendor’s 
development tools and 
implementation 
methodologies 
7.7. ERP package selection 
7.8. Selection of ERP 
architecture 
7.9 Selection of data to be 
converted 
7.10 Data conversion 
7.11 Appropriate modeling 
methods/techniques 
7.12 Troubleshooting 
● 
 
● 
 
 
 
 
◎ 
 
 
 
 
◎ 
● 
◎ 
 
 
 
◎ 
 
◎ 
 
 
 
 
◎ 
● 
 
● 
 
 
 
 
 
 
◎ 
● 
 
 
 
 
 
 
◎ 
 
 
◎ 
  ● 
 
 
◎ 
 
 
 
◎ 
 
 
◎ 
● 
◎ 
 
 
 
 
 
 
 
 
 
 
◎ 
 ● 
 
 
 
 
 
 
◎ 
 ● 
◎ 
 
 
 
 
 
 
 
 
 
 
◎ 
● 
 
 
 
 
 
 
 
 
 
 
 
◎ 
 11 
3 
0 
1 
0 
2 
0 
5 
0 
0 
3 
0 
4 
69 
19 
0 
6 
0 
13 
0 
31 
0 
0 
19 
0 
25 
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Business Plan and Vision 
It is very important to have a clear vision, goal, and business plan for an ERP project. The project needs a clear vision to guide 
the ERP implementation. Cleland and King (1983) proposed that the first phase of an IT project should start with the 
conceptualization of goals and ways to accomplish these. Finally, a clear business plan and vision to steer the direction of the 
project is needed throughout all stages of the ERP life cycle [19].  
 
ERP Team Composition, Skills, and Compensation 
The implementation team is important because it is responsible for creating the initial, detailed project plan or overall schedule 
for the entire project. ERP implementation teams should be composed of full-time team members, empowered decision makers, 
and the best people in the organization. The team should be balanced, cross-functional, and performance-tied to compensation 
[22]. Furthermore, the skills and knowledge of the project team are also important. Somers and Nelson (2004) pointed out that 
the project team’s business and technological competence is a decisive element in the success or failure of ERP 
implementation. 
 
Communication 
Communication is one of most challenging and difficult tasks in any ERP project [34]. As it helps to minimize possible user 
resistance, communication is viewed as having a high impact from initiation to system acceptance [29]. Communication should 
include targeted and effective communication, communication among stakeholders, expectations communicated at all levels, 
and project progress communication. Indeed, effective communication is critical to ERP implementation [12]. 
 
CONCLUSION 
ERP system implementations are complex undertakings and thus many of them are unsuccessful. It is therefore important to 
determine what are the critical success factors that drive ERP project success. In this paper, we organized ERP CSFs into seven 
main categories based on the work of Nah and Delgado (2006). Through the content analysis of 16 articles about ERP CSFs, 
we found that “top management support and championship” was mentioned the most as a critical success factor for ERP 
implementation, that is, from 13 papers. The ranking of CSFs for ERP implementation is shown in Table 5.  
 
Insofar as this research only summarized and analyzed the literature, in the next stage of this research in the future, we could 
send out survey questionnaires to companies and ask them to evaluate the degree of criticality and importance of the success 
factors identified in the ERP literature. With a better understanding of the issues involved in ERP implementations, 
management will be able to make critical decisions and allocate resources that are required to make ERP implementation a 
success. 
 
Table 5 
The Ranking of Critical Success Factors for ERP Implementation 
Critical success factors for ERP number of articles % ranking 
Top management support and championship 13 81 1 
Change management  12 75 2 
Project management  12 75 2 
Business plan and vision 11 69 4 
Systems analysis, selection, and technical implementation 10 63 5 
ERP team composition, skills, and compensation 10 63 5 
Communication 9 56 7 
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